care. Key priority areas identified in the report that are particularly relevant to pediatric psychology research include: (1) importance of developing new screening tools and standardizing outcome measures, (2) developing patient registries of large prospective data sets that will support research of diverse pain conditions and eliciting mechanisms, (3) further research examining effective models for pain treatment (including investigation of risks, benefits, and costs of these treatments), and (4) a focus on precision medicine to predict susceptibility to chronic pain and identification of factors that may predict treatment response. Within this document, a call for pain prevention research was also a top priority, and specifically, research is needed to evaluate the course of pain from an acute episode to a chronic pain state to identify transition mechanisms and individuals at greatest risk (Interagency Pain Research Coordinating Committee, 2017) .
In line with the Federal Pain Research Strategy, the initial call for this special issue on pediatric pain was focused on pain prevention, the effectiveness of pain prevention strategies, and early identification of youth at risk for developing chronic pain or poor pain outcomes. The call was subsequently widened to include broader types of pain-related submissions along the continuum of pain from acute pain to chronic pain management, including research on social, cognitive and emotional factors relevant to pediatric pain, innovative interventions, and understudied pain conditions. The 14 articles selected for inclusion in the special issue advance the existing literature base on pediatric pain. Study methodologies and samples vary broadly and include cross-sectional and longitudinal designs, randomized and nonrandomized clinical trials, and meta-analytic reviews. Below we highlight specific content areas included in the special issue as well as some of the key findings from papers.
Early Identification of Risk and Pain Prevention
An important contribution of articles in this special issue is increasing understanding of youth with pain who may be at risk for poor outcomes as well as strategies for identifying youth who may benefit from preventive interventions. This includes a review by Stone and colleagues (Stone, Karlson, Heathcote, Rosenberg, & Palermo, 2018 ) (p. 237), which proposes applying a biopsychosocial framework to conceptualize pain and pain-related disability in pediatric cancer survivors to identify youth who need targeted intervention. Within their framework, authors propose classifying survivors of pediatric cancer into pain risk categories based on daily pain, pain-related impairment, and distress. Further, Stone and colleagues propose that this categorization can be used to help guide implementation of pain-related prevention and intervention strategies based on patient needs. This review is an important advance to the field, as chronic and recurrent pain is common in youth with cancer, but few interventions have been developed or implemented for this population.
A study by Heathcote and colleagues (Heathcote, Rabner, Lebel, Hernandez, & Simons, 2018 ) (p. 243) also focused on risk identification in pediatric pain, specifically among youth with headache. These authors tested the utility of the brief generic nine-item Pediatric Pain Screening Tool (PPST) (Simons et al., 2015) to classify youth presenting for evaluation of headaches into risk groups. Findings demonstrated the utility of the tool in discriminating youth by disability, pain anxiety, general anxiety, and depression at baseline. Furthermore, PPST scores predicted pain-related disability at 2-month follow-up. This preliminary study shows the potential utility of using a brief generic tool in the headache population to screen for intervention needs. A future direction will be to test the utility of the PPST in informing clinical decisionmaking regarding treatment approaches.
Innovative Interventions
This special issue also includes findings from novel pain interventions. Coakley and colleagues (Coakley, Wihak, Kossowsky, Iversen, & Donado, 2018) (p. 252) conducted a nonrandomized trial of a brief group pain management workshop for youth with chronic pain and their parents as an adjunct to interdisciplinary pain management treatment. Findings revealed that participation in a 1-day 6-hr workshop was associated with improvements in both children's pain-related disability and parent behaviors, with effects maintained over time. Results are particularly important given the challenges many youth and their families have in accessing psychological interventions for chronic pain, and may be a useful approach to kick-start treatment for youth with high-impact pain treated in chronic pain clinics.
Gold and Mahrer (Gold & Mahrer, 2018 ) (p. 266) present findings from a randomized controlled trial (RCT) comparing use of virtual reality (VR) for acute pain management compared with standard care. Results revealed that VR significantly reduced acute procedural pain and anxiety compared with standard of care. Further, there was a significant interaction between patient's anxiety sensitivity and treatment condition, such that youth benefitted more from VR when anxiety sensitivity was higher. Taken together, these findings highlight the potential promise of VR for pain management particularly in subsamples of youth with greater anxiety sensitivity. Authors acknowledge barriers to VR technology (e.g., costs, availability of equipment) need to be overcome for broader application of this technology in pain management.
Our featured article in this issue is by Pillai Riddell and colleagues (Pillai Riddell et al., 2017) who used a rigorous double-blind RCT design to test the efficacy of a brief video-delivered pain management intervention for parents of infants receiving immunizations and tested the impact at two developmental stages during infancy, infants aged 6 and 18 months. Results of the study revealed significant effects by infant age. In particular, infants' age 18 months whose parents were randomized to the video intervention had lower behavioral pain scores. Furthermore parents who received the brief video intervention were also more likely to engage in preferred pain management behaviors (e.g., rocking, physical comforting). Pavlova and Noel (Pavlova, 2018 ) (p. 234) contributed a thoughtful commentary on this article for the JPP Student Journal Club, suggesting future directions for research on infant interventions for pain management.
Risk and Resilience
An additional focus of this special issue is on social, cognitive, and psychological factors associated with pain symptoms and functioning in youth with chronic pain, including several new areas of research focus. Evans and colleagues (Evans, Moloney, Seidman, Zeltzer, & Tsao, 2018 ) (p. 276) examine the relationship between maternal and paternal bonding and symptoms of pain and depression, finding an association in adolescents with chronic pain, whereas this relationship was not present in a comparison group of otherwise healthy adolescents. Another study by Soltani et al. (Soltani, Neville, Hurtubise, Hildenbrand, & Noel, 2018 ) (p. 285) extends research on benefit finding to youth with chronic pain with results showing that benefit finding was significantly correlated with internalizing mental health symptoms, pain outcomes, and quality of life. Clementi et al. (Clementi, Kao, & Monico, 2018 ) (p. 294) investigated associations among chronic pain acceptance (living with pain without disapproval or reliance on unproductive control strategies; (McCracken, 1998)), and school functioning, health-care utilization and medication use. Findings revealed youth with lower pain acceptance had greater school absences, more inpatient hospitalizations, and greater use of both opioid and nonopioid medications.
The study by Ross and colleagues (Ross, Simons, Feinstein, Yoon, & Bhandari, 2018 ) (p. 303) focused on social risk and resilience in youth with chronic pain, particularly the interactive effect of peer and parent factors in predicting adjustment. Results revealed that associations between parent and adolescent cognitive and behavioral pain responses were moderated by peer relationship quality. In particular, youth with low peer relationship quality experienced higher levels of cognitive and behavioral dysfunction, irrespective of parent factors. Findings extend the literature by highlighting the role of peer processes in pain outcomes, informing our conceptualization of risk, and also pointing to peers as potential intervention targets.
Systematic and Topical Reviews
Fisher and colleagues (Fisher, Heathcote, Eccleston, Simons, & Palermo, 2018 ) (p. 314) fill a gap in the literature with a systematic review and meta-analysis focused on assessment tools to measure pain anxiety, pain catastrophizing, and pain-related fear. Within their review, authors present and describe currently available measures for assessing these symptoms in youth, used evidence-based assessment criteria to rate the quality of each measure, and within a metaanalysis present psychometric properties for the tools by examining associations with pain intensity, painrelated disability, and psychological functioning. Findings highlight the growing body of validated assessment tools for assessing cognitive and behavioral anxiety responses to pain, as well as important gaps and future directions (e.g., tools for younger children, need to assess responsiveness of measures to treatment interventions).
Randall and colleagues (Randall et al., 2018 ) (p. 326) present a topical review concerning the understudied topic of perfectionism in pediatric chronic pain. They present a novel model for conceptualizing associations among perfectionism and chronic pain and use a biopsychosocial framework to describe hypothesized associations among perfectionism and chronic pain in children and adolescents. Research presented highlights biological underpinnings (e.g., alterations in hypothalamic pituitary-adrenal axis), psychological processes (e.g., distress, rumination, catastrophizing), and social factors (e.g., parental cognitions/expectations, school functioning) as particularly relevant. Testing this theoretical framework in research studies with pediatric pain populations is an important next step, particularly to evaluate whether perfectionism may impact treatment outcomes for youth with chronic pain.
Understudied Populations
This special issue also includes papers on understudied pain samples. The manuscript by Lynch and colleagues (Lynch, Dimmitt, & Goodin, 2018 ) (p. 331) focuses on children with eosinophilic esophagitis (EoE) a condition characterized by inflammation of the esophagus. Specifically, authors compared sleep (assessed via actigraphy) in three samples: youth with EoE experiencing comorbid persistent abdominal pain, youth with EoE without abdominal pain, and a healthy nonclinical sample. Findings revealed youth with EoE who also had persistent pain had significantly poorer sleep including lower sleep efficiency and greater time awake after sleep onset. The article by Gaspardo et al. (Gaspardo, Cassiano, Gracioli, Furini, & Linhares, 2018 ) (p. 342) examines the longitudinal effects of neonatal pain-related stress and infant and mother temperament in preterm infants, finding an impact on subsequent attention problems as toddlers. Research concerning the impact of early life painful events on future behavioral outcomes is of high relevance to the field and may lead to targeted preventive efforts.
Conclusions and Future Directions
Taken together, the articles presented in this special issue highlight advances in current research in pediatric pain, from pain prevention to chronic pain management. In line with the Federal Pain Research Strategy, these studies further shift the focus of research from describing the impact of chronic pain on children and their families, to early identification of risk. To continue to advance the field, continued work is critically needed. Specific areas we view as important are outlined below.
1. Continued research should identify mechanisms through which risk is conferred in the transition from acute to chronic pain in youth. This includes studies of prevalence of acute to chronic pain transition for different types of pain conditions as well as studies of possible mechanisms, including social, psychological, and psychophysical mechanisms. Relevant questions include how enhanced pain facilitation and impaired pain inhibition during the acute pain period as well as psychosocial factors may confer risk for chronic pain. This type of research can best be accomplished via large-scale prospective longitudinal studies of youth presenting with acute pain in different settings of care (clinic, emergency department, etc), and for different types of pain conditions.
2. Further research also needs to examine how parent factors may influence longitudinal pain risk and treatment outcomes. As highlighted in this special issue, parent factors can be measured in a variety of ways including assessments of temperament, behavior, bonding, and cognitive factors. An important next step will be conducting research to understand how parent factors during the acute pain period confer risk for shaping child pain and related disability over time, particularly pain persistence. Further, understanding of parent factors in treatment response may enhance knowledge of how best to intervene with parents to optimize children's outcomes.
3. Finally, research such as presented in this special issue on screening for risk is critically needed to guide targeted preventive interventions directed at youth at greatest risk for poor pain outcomes. Specifically, work in the area is needed to develop or further validate screening tools that can stratify youth into risk groups and identify potential targets based on treatment focus or intensity. This work can also include the development and validation of screening tools focused on assessment of parent factors (pain anxiety, behavioral responses to pain) or other key family psychosocial variables (e.g., family stressors) that can impact pain outcomes.
Pediatric psychology research is expected to continue to play a central role in informing theoretical models of pediatric pain, in development of relevant psychosocial and family assessment and screening measures, and in the refinement, evaluation, and implementation of psychological interventions to reduce pain and disability. Novel areas of research are emerging to help guide a shift in focus toward prevention that is critically needed to reduce the incidence and impact of chronic pain across the life span.
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